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DISCLAIMER

The findings of this report are not to be construed as an official
Department of the Army position, policy, or decision unless so designated by
other official documentation. Comments or suggestions should be addressed
to:

Director
US Army Concepts Analysis Agency

ATTN: CSCA-FS
8120 Woodmont Avenue
Bethesda, MD 20814
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APRISM simulates the flow of prisoners from the general Army population through
4the legal court system into correctional/confinement facilities. Various

decisions are calculated stochastically to route the prisoners through the
network and statistical analyses are performed within the model to report
average daily prisoner populations and average confinement times. Military
Police crime data and reports, court-martial data, and historical prison
data were examined to calculate the rates and probability distributions upon
which the model operates. The model was tested and validated by calculation
of inputs from historical data and comparing the resulting populations against
historical populations.
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US ARMY CONCEPTS ANALYSIS AGENCY

10 wOODMONI AVENUE

BETHESDA. MARYLAND 20614

MEPlV TO
ATENT: m o n

CSCA-FSP 29 June 1983

SUBJECT: Army Prisoner Population Prediction Study (AP3)

Deputy Chief of Staff for PersonnelDepartment of the Army
ATTN: DAPE-HRE
Washington, DC 20310

1. Reference letter, DAPE, HRE, 13 flay 1983, subject as above.
2. Referenced letter directed the US Army Concepts Analysis Agency (CAA)
to develop amethodology and model which would provide an analytic capability
to assist the Army Correctional System proponent in the management of the
system.

3. Attached is the final report which documents our analysis and methodology/
model development of the Army Prisoner Management Model (PRISM). This study
report discusses the manner in which the study was conducted, the Army criminal
Justice system, the develop-.ent of the methodology and the model, and observations

,, resulting from the study. Documentation necessary for operation of the model is
included in the appendices.

4. We look forward to seeing an evaluation of this study in accordance with
AR 5-5.

5. This Agency expresses appreciation to all commands and agencies who have
contributed to this product. Questions and/or inquiries should be directed to
the Assistant Director, Force Systems Directorate (ATTN: CSCA-FS), US Army
Concepts Analysis Agency, 8120 Woodmont Avenue, Bethesda, Maryland 20814.

I Incl DAVID C. HARDISON
as Director
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THE ARMY PRISONER POPULATION PREDICTION STUDY (AP3)

CHAPTER 1

INTRODUCTION

1-1. STUDY PURPOSE. The Amy Prisoner Population Prediction Study
(AP3) develops a methodology and model which simulates expected prisoner
workloads on the Amy Correctional System (ACS). It is designed to as-
sist the ACS managers in determining expected workloads for planning,
programing, and allocating resources efficiently.

1-2. BACKGROUND

a. This study was requested by the Office of Army Law Enforcement as
a result of the findings of the Army Correctional System Study (ACSS)
and recognition that dynamics were occurring within the ACS causing re-
active rather than anticipatory management of the system.

b. CA was officially tasked by the Office of the Deputy Chief of
Staff for Personnel (ODCSPER) to study the ACS and develop analytical
tools which would assist the ACS managers in planning, programing, and
budgeting resources by determining expected future workloads on the sys-
tem. The study directive is at Appendix B.

1-3. PROBLEM. The Army prisoner population has significantly increased
since 1978. This increase was counterintuitive given such conditions in
the Army as increased recruitment of high school graduates and decreas-
ing crime rates. Predictive capability to estimate future prison popu-
lation workloads is very limited at present, and no model currently ex-
ists to assist ACS managers in estimating future prison workloads.

1-4. OBJECTIVES. The objectives of this study are to:

a. Examine the Army criminal justice system and determine those fac-
tors which cause changes in prisoner populations within the ACS.

b. Provide analytical results to the study proponent emphasizing
those aspects of the criminal justice system which significantly impact
upon estimation of prisoner population workloads.

c. Develop and provide a methodology and model to the study propo-
nent which will enable the Army to estimate Army average prisoner popu-
lations over the Program Objective Memorandum (POM) years.

d. Provide necessary model documentation to permit operation of the
model to allow assessment of planned policy changes on the ACS.

M1-1
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1-5. SCOPE. The study examines the Army criminal justice system with
emphasis upon the ACS. It includes assessment of each level of confine-
ment facilities and development of a reliable, valid model to simulate
the average prisoner workload for each level of confinement facility.
The study also addresses the impact of non-Army prisoners in Army fa-
cilities on the ACS.

1-6. LIMITATIONS. Limitations to the study are:

a. The study does not attempt to predict the quantity of non-Army
prisoners in Army confinement facilities.

b. The study addresses only enlisted male populations as officer and
female prisoners do not represent a significant proportion of the pris-
oner population from which to draw valid observations and conclusions.

1-7. ASSUMPTIONS. The following assumptions are established in the
tasking directive:

a. An all-volunteer force will continue to exist.

b. Current confinement policies will remain in force.

1-8. ESSENTIAL ELEMENTS OF ANALYSIS (EEA). The EEA are:

a. Does the model provide answers to various mangement questions as:
how will Amy prisoners be distributed among the levels of confinement
facilities; what will the workloads be over time; for how long will
prisoners be confined?

b. Does the model provide expectations for the ACS 1 to 3 years into
the future?

c. Is the model adaptive to such changes in the system as crime
rates, sentence lengths, and confinement policies?

1-9. CONTENTS OF THE REPORT. The following chapters, supported by ap-
pendices, present the results of this study. Chapter 2 contains a dis-
cussion of the Army criminal justice system in general, emphasizing
those aspects which directly impact on this study. Chapter 3 discusses
the study methodology, while Chapters 4 and 5 detail the model design,
validation, operation, and application. Chapter 6 completes the report
with observations about the study and possible alternative approaches
for future consideration.

1-2
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CHAPTER2

THE ARMY CRIMINAL JUSTICE SYSTEM

2-1. INTRODUCTION

a. In order to understand the flow of offenders into and out of the
Amy's prison system, it was necessary to become familiar with the op-
eration of the Army criminal justice system. Of particular interest
were the commission of offenses, referral to trial, sentencing, and in-
carceration as well as policies and trends affecting these aspects of
the system. Only those portions of the Army criminal justice system
that impact on this study were examined in depth and are briefly related
in this chapter.

b. For the purposes of analysis, the Amy criminal justice system
was broken down into three subsets: offenses, courts, and corrections,
as shown in Figure 2-1.

Offenses, Courts Corrections

Non Juicial- a Installation (IDF)
* Comnission e Court Ihrtial o Correctional

ArW. e Apprehension 9 Sentencing Activity (USACA)

Population -- Confinemnt o Disciplinary
Barracks (USDB)

Figure 2-1. Army Criminal Justice System

(1) The offenses block contains aspects to be modeled that pertain
to those functions nomally associated with the Individual, military
police, and commanders, i.e., commission of an offense, apprehension of
the individual, preferring of charges, and referral to trial.

(2) The courts block represents the legal processing of the indi-
vidual offender. Although the model Is not directly concerned with non-
judicial actions, It is represented as a filtering factor for offenders
to reach a level of court-martial. The primary interest of this block
Is the sentencing to confinement resulting from court-martial action.

2-1
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(3) Finally, the corrections portion represents incarceration, the
type confinement facility, and the length of sentences for offenders.
It includes "good time" accrual and clemency actions which impact upon
the actual time served in confinement.

2-2. THE ARMY LEGAL SYSTEM

a. Analysis of the Army legal system is beyond the scope of this
study. It is sufficient to state that the Army legal system is similar,
in most aspects of trial and appellate review processes, to federal and
civilian court systems. This study focuses on the trial process as re-
gards referrals to trial and sentencing to confinement for those of-
fenders found guilty.

b. The Army court system is comprised of three levels of court-
martial below appellate review: summary courts, special courts-martial,
and general courts-martial.

(1) The summary court-martial is the lowest level of court at
which an accused may be tried. Since there may be some limitations on
the rights of the accused at this level, trial by summary court may be
refused by the accused and he may be referred to a higher court. A sum-
mary court-martial may not impose any sentence to confinement in excess
of 30 days.

(2) The special court-martial is the next higher level court-
martial. There are basically two types of special court--the special
court-martial (SPCM) and the special court-martial empowered to adjudge
d bad conduct discharge (SPCM-BCD). The major difference is that thelatter has been empowered by the general court-martial convening author-
ity to adjudge a bad conduct discharge in addition to the special court-
martial maximum allowable punishments. The special court-martial can
impose a maximum sentence to confinement of 6 months.

(3) The highest level of court-martial, below appellate review
courts, is the general court-martial. This court is empowered to impose
punishments not to exceed the maximum allowable punishment for the of-
fense charged as specified in the Manual for Courts-Martial (MCM),
United States, 1969 (revised edition).

c. Table 2-1 depicts the levels of military justice and the maximum
sentence to confinement which each can impose.

2-2
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Table 2-1. Maximum Sentences to Confinement

Level of action T Sentence to confinement

Nonjudicial No confinement allowed

Summary court-martial 30 days confinement

Special court-martial 6 months confinement

Special court-martial-BCD 6 months confinement

General court-martial Max allowed for convicted offense(s)

d. There are features of the sentencing process in the military
courts which impact upon any analysis of the criminal justice system.
An alleged offender will, in most cases, be tried for more than a single
charge and specification. The sentence, however, will be adjudged based
on all charges and specifications for which the defendant was found
guilty. The sentence is then imposed as a single sentence from which
disaggregation to determine how much of the sentence was awarded for a
particular charge is nearly impossible. The treatment to detemine ex-
pectations of sentencing awarded by a specific level of court-martial
for a particular set of charges is to use the most confining offense as
the determinant.

2-3. THE ARMY CORRECTIONAL SYSTEM

a. General. The Amy Correctional System (ACS) is that organiza-
tional system within the Amy designed to assist commanders at all lev-
els in maintaining unit discipline and strength and to promote law and
order through participation as an integral part of the military justice
system. The Deputy Chief of Staff for Personnel (DCSPER) has Department
of the Army Staff responsibility for policies and procedures concerning
the Army Correctional System, and provides Army-wide guidance and assis-
tance in those matters. The Army Correctional System consists of Amy
confinement facilities, Army correctional facilities, and hospitalized
prisoner wards. Army correctional facilities are the United States Army
Correctional Activity (USACA) and the United States Disciplinary Bar-
racks (USDB).

b. Confinement/Correctional Facilities. Since 1972, Amy compliance
with the Military Correctional Facilities Act has been the consolidation
of post-trial confinement at the USDB, FT Leavenworth, Kansas and the US

Army Correctional Activity (USACA), FT Riley, Kansas. Pre-trial con-
finement is the responsibility of the individual installation commanders
and is performed at the local/regional installation detention facilities
(IDF).

2-3
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(1) Installation Detention Facilities. There are currently 12 IOF
in CONUS and 6 IDF OCONUS as shown in Table 2-2. In addition to the
pre-trial confinement missions, the IDF now have a post-trial mission to
confine prisoners with a sentence of 30 days or less. The organization
of a typical Installation Detention Facility is shown in Figure 2-2.

Table 2-2. US Amy Confinement Facilities

Facility Operating capacity

CONUS

FT Benning 62
FT Campbell 60
FT Carson 62
FT Gordon 60
FT Hood 100
FT Knox 50
FT Lewis 50
FT Meade 57
FT Ord 100
FT Polk 34
FT Riley 96
FT Sill 43

Total 774

OCONUS

FT Clayton 13
FT Richardson 25
Berlin 1
Mannheim 156
SETAF 4
Eighth Amy 50

Total 249

Confi nement total 1,023

2-4
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Figure 2-2. United States Army Confinement Facility Organization

(2) US Army Correctional Activity. USACA located at FT Riley,
Kansas is one of the two Amy correctional facilities. USACA provides
specialized training programs, professional evaluation, and counseling
necessary to prepare all assigned and attached trainees (fomer pris-
oners) for continued military duty or return to civilian life. Further,
the USACA provides custodial supervision and care for those prisoners in
a confined status prior to release to training or other disposition.
The post-trial confinement mission of USACA currently includes all pris-
oners with a sentence to confinement of 31 days to 1 year. The organ-
ization of USACA is shown in Figure 2-3.

2-5
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Figure 2-3. United States Army Correctional Activity Organization

(3) United States Disciplinary Barracks. The USOB at FT Leaven-
worth, Kansas is the second of the two Army correctional facilities.
The USDB provides specialized correctional programs, professional eval-
uation, counseling, training, and custody to prepare military prisoners
for return to military duty or to the civilian community. The USDB cur-
rently has the mission to provide such support for all prisoners with a
sentence to confinement in excess of 1 year. The organization of the
USDB Is shown in Figure 2-4.

2-6
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c. Confinement Policies. The confinement policies for the Amy Cor-
rectional System are fullyoutlined and explained in AR 190-47. The
following policies impact upon the flow of prisoners into, through, and
out of the correctional system.

(1) Periodically the Amy Correctional System managers adjust the
sentence prerequisite for assignment of prisoners to the various levels
of confinement. Current policy states that prisoners with a sentence of
30 days or less will be confined at the local IDF; prisoners with a sen-
tence of 31 days to 1 year will be confined at the USACA; prisoners with
a sentence to confinement in excess of 1 year will be confined at the
USDB.

(2) Other policies which impact upon the flow of prisoners through
the system concern the accrual of good conduct time or work abatements
to prisoner sentences as well as parole/clemency board actions. These
policies have the effect of reducing sentence lengths and consequently
the numbers of prisoners in confinement/correctional facilities at any
particular time.

2-7
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2-4. SULIiARY. The emphasis in this chapter was to highlight those ele-
ments which are of major importance in understanding the portions of the
system to be modeled and those factors of the system which have major
impact on the modeling effort.

a. Offense commission rates.

b. Probabilities of court-martial given an offense.

c. Probability and the distributions of sentences to confinement
given a court-martial.

d. Given a sentence, the level of confinement facility at which con-
finement will be served.

e. The lessening of an approved sentence through established con-
fi nement poli ci es.

Each of these factors will be further discussed in greater detail in
Chapter 4 within the context of the model development.

2-8
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CHAPTER 3

STUDY METHODOLOGY

3-1. INTRODUCTION. This chapter describes the methodology employed and
general tasks performed during the conduct of the Amy Prisoner Popula-
tion Prediction Study. The methodology will be described in terms of
three major phases: background, development, and validation. The vari-
ous tasks which occurred during these phases will then be described.

3-2. THE METHODOLOGY OF THE STUDY. The background phase provided the
study team with a working knowledge of the military criminal justice
system and the policies and procedures of the Amy Correctional System.
Further, the study team became familiar with available data and data
sources, existing methodologies, and tools and techniques for model and
methodology development. During the development phase, relevant data
were selected, tools and techniques were used to manipulate the data,
and the prisoner flow/decision network methodology and model were devel-
oped. Test data were input to the model to ensure the functioning of
the model and the validity of the methodology. During the validation
phase, output from the model was analyzed to determine how well the
model reflected "real-life," given that inputs were calculated from
historical data.

a. Background Phase. The four tasks of the background phase are
described below.

(1) The first task of this phase was accomplished through a search
of the literature pertaining to the Amy Correctional System and both
military and civilian criminal justice systems. A detailed examination
of current regulatory guidance and reviews of reports by other analyti-
cal agencies provided the basic knowledge which was augmented by inter-
views with personnel who were knowledgeable in both the military legal
system and the Army Correctional System policies and procedures. With
this information, the study team was able to describe, in detail, the
processes by which soldiers flow from the commission of an offense,
through the legal processes, into and out of the Amy correctional/
confinement facilities.

(2) The second task was to identify data sources, collect data,
and to determine the relevancy of the data to the study. The primary
sources of data used in the development of model input were the auto-
mated files of The Judge Advocate General (TJAG) of the Army and the re-
ports and historical data from the Office of Army Law Enforcement, the
US Army Correctional Activity (USACA), and the US Disciplinary Barracks
(USDB). These data included rates at which various offenses are commit-
ted, the individuals tried at various levels of court-martial, sentenc-
ing data, and data concerning prisoner populations.

3-1
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(3) The third task was to determine what, if any, Army models and
methodologies were in use to forecast or estimate future prisoner work-
loads on the Army Correctional System, their output, and relationship to
this study. The study team established that other than limited collec-
tion of data, no substantial analysis was employed to make the necessary
estimates. The principal methodology being used was the application of
expert judgment and correctional system experience. It was, therefore,
devolved upon the study team to develop the methodology and model to
permit an analytical estimation of prisoner workloads for the management
of the Army Correctional System.

(4) The last task was to review and select analytic tools and
techniques for use in the study. The effort focused upon those analytic
tools and techniques that could (1) provide the information necessary to
manage the Army Correctional System and (2) prepare the available data
for use in the developed methodology and model. The Q-GERT simulation
language was the technique selected to model the prisoner network system
and a variety of statistical analysis tools were used to operate on the
data to develop the input and test the output. Q-GERT was selected be-
cause it Is a procedural network technique which simulates sequential,
time-phased activities and is extremely flexible to problem formulation.
The primary statistical analytical tools were regression analysis and
distribution hypothesis testing for calculation of input rates and sen-
tence distributions.

b. Development Phase. This phase provided for the development of
the prisoner network methodology and model, the development of the rates
and probability distributions for sentencing criteria, and the testing
of the model.

(1) The first task was to build the network of the criminal jus-
tice system as it pertains to the flow of prisoners into the Army Cor-
rectional System. The modeling tool applied was Q-GERT, an introductory
explanation of which is provided at Appendix D. This task involved
graphically representing each activity and decision point to route of-
fenders into or out of the Army Correctional System. The actual metho-
dology and model development is more fully explained in Chapter 4.

(2) The next task was to develop the necessary rates and probabil-
ity distributions upon which offenders would be generated and decisions
would be made concerning the trial and sentencing of the offenders.
This task was accomplished by applying regression and heuristic analysis
to the data obtained from the Office of Army Law Enforcement to deter-
mine the commission rates of various offenses. The Army law enforcement
managers do not report or collect significant data concerning lesser
military-type offenses such as disrespect and disobedience. The rates
for these offenses were calculated from court-martial data provided by
the US Army Legal Services Agency (USALSA). The data provided by USALSA

3-2
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were also the primary source for the determination of sentencing prob-
ability distributions. These data were examined and probability distri-
butions were hypothesized. The hypotheses were tested to see if they
could be rejected. When a distribution was selected, then the parame-
ters of that distribution were used for stochastic awarding of a sen-
tence to the offender for that particular offense.

(3) The final task in the development phase was to control the
input data and test the methodology/model to ensure that the prisoner
flow was occurring in the manner for which the model was developed.

c. Validation Phase. In this phase the model output was examined to
ensure that the model operation and input were such that "real life" was
accurately reflected. Input rates and sentencing criteria were drawn
from historical data and the model output was compared to the actual
prison populations resulting during those years. Further, these rates
and criteria were varied (increased and decreased) such that the study
team was assured that input of a range of sentencing criteria and of-
fense commission rates resulted in a range of expected prisoner popula-
tions which would permit a more analytical management of the Army
Correctional System.

3-3. ANALYTIC TOOLS AND TECHNIQUES. The tools and techniques used in
the Army Prisoner Population Prediction Study are as mentioned in para-
graph 3-2. Program routines and the Q-GERT model have been provided, in
automated form, to the Office of Army Law Enforcement for their use.
These programs and routines are included at Appendix F. An introductory
explanation of Q-GERT and the model is provided at Appendix D, and user
documentation is provided in Appendix E.

3-4. QUALITY ASSURANCE. Quality assurance of the study product was
achieved through continuous close coordination with knowledgeable and
experienced personnel at the Military Police Operations Agency, the US
Army Legal Services Agency, and the Research and Evaluation Division of
the US Army Correctional Activity. As concepts were developed and data
analyzed during the study, discussions were held with appropriate points
of contact to ensure accuracy, consistency, and compliance with current
policies and procedures. Technical assistance was obtained from the
Mathematics/Statistics Team, Analysis Support Directorate of the US Army
Concepts Analysis Agency in the statistical development of the model

" input. In-process review briefings were provided to the CAA Analysis
Review Board and to the study sponsor's representative to ensure util-
ization of sound techniques and study procedures, and compliances with
the study directive. In addition, the CAA Product Review Board reviewed
the study product prior to publication.

3-3
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CHAPTER 4

METHODOLOGY/MODEL DESIGN

4-1. INTRODUCTION. The Army Prisoner Population Prediction Study re-
sulted in the development of two main products: (1) a methodology, and
(2) a model. The methodology is the conceptualization of the process
whereby the criminal justice system can be described graphically and
analytically for that portion of the system which impacts on the Army
Correctional System. The model puts the concepts of the methodology
into operation. The model developed for this study is the Army Prisoner
Management Model (PRISM). It was designed to allow ease of operation
and flexibility in changing model parameters which will, in turn, give
the Army Correctional System (ACS) managers analytical results of policy
decisions under consideration.

4-2. DESIGN CONSIDERATIONS. In the development of the methodology/
model, many factors had to be considered. Most important were the de-
sires of the study sponsor concerning the questions which must be ad-
dressed by the model and the problems in the management of the Army Cor-
rectional System which the model/methodology should be able to assist in
resolving. Additionally, there were technical considerations which
impacted on the development.

a. Background. Interviews with personnel from the Office of Army
Law Enforcement yielded the desires of the sponsor regarding the
model/methodology output and capabilities. Currently, the Army reacts
to overcrowding crises rather than being able to anticipate potential
overcrowding. Thus, it was necessary that the study products provide
the capability to reflect the effects on future prisoner workloads of
changing trends as crime rates and court-martial rates. The sponsor
also needed a capability to determine the distribution of prisoners over
the various levels of confinement and the sentence lengths for which
they would be confined. This information would enable the ACS managers
to make confinement policy decisions to prevent potential overcrowding
at any particular facility.

b. Technical Consideration. The task of the study team in develop-
ing a system model led to several technical aspects which needed to be
considered during development. The system is a procedural system which
Is subject to change due to policy decisions and varying offense rates.
It therefore lends itself well to network type modeling design. The en-
tire criminal justice system needed to be included in the design struc-
ture for those portions pertaining to the determination of sentences and
sentence lengths. The overall system design had to be structured to se-
lect offenders from the general Army population, refer them to trial,
sentence them If found guilty, and have them serve their confinement.
The serving of a sentence was further complicated by clemency and parole
board actions as well as by accrual of good conduct abatements.

4-1
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Further, the model is to be operated by personnel who are not trained
analysts; therefore, the model must be relatively easy to operate.

c. Summary. The above considerations could all be applied using
Q-GERT which is a procedural networking technique modeling sequenced,
time-phased activities in a stochastic manner. It has the capability to
model diverse systems and act as a communications/information analysis
tool which is extremely flexible to problem formulation. Q-GERT, there-
fore, was selected to be the tool with which the model/methodology
development would be conducted.

4-3. Q-GERT

a. What Is Q-GERT? Q-GERT is an analytical tool that has been
developed to provide a capability to model complex network systems and
apply computer analysis to such systems. The name GERT is an acronym
for Graphical Evaluation and Review Technique. The Q is appended to in-
dicate that queuing systems can be graphically modeled. Components of
Q-GERT modeling and analysis are shown in Figure 4-1.

Q-GERT
Network Symbols

Q-GERT Networ i Model

IData Describing

Network Model

Figure 4-i. Components of Q-GERT Modeling and Analysis
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b. Q-GERT Networks. The following has been taken from Modeling and
Analysis Using Q-GERT Networks, Second Edition by A. Alan B. Pritsker:

"Q-GERT employs an activity-on-branch network philosophy in which a
branch represents an activity that involves a processing time or a de-
lay. Nodes are used to separate branches and are used to model miles-
tones, decision points, and queues. A Q-GERT network consists of nodes
and branches. Flowing through the network are items referred to as
transactions. Transactions are directed through the network according
to the branching characteristics of the nodes. Transactions can repre-
sent physical objects, information, or a combination of the two. Dif-
ferent types of nodes are included in Q-GERT to allow for the modeling
of complex queuing situations and project management systems. Activi-
ties can be used to represent servers of a queuing system and Q-GERT
networks can be developed to model sequential and parallel service sys-
tems. The nodes and branches of a Q-GERT model describe the structural
aspects of the system. A process approach is taken in which the flow of
a transaction is modeled. Transactions originate at source nodes and
travel along the branches of the network. Each branch has a start node
and an end node as shown below [see Figure 4-2]. Transactions moving
across a branch are delayed in reaching the end node associated with the
branch by the time to perform the activity that the branch represents.
When reaching the end node, the disposition of the transaction is deter-
mined by the node type, the status of the system, and the attributes
associated with the transaction. The transaction continues through the
network until no further routing can be performed. Typically, this Oc-
curs at sink nodes of the network but may occur at other nodes to alw
for the destruction of information flow. Transactions have attr*-:.,te
values that allow different types of objects (or the same type of object
with different attribute values) to flow through the network. Proce-
dures are available to assign and change attribute values of transac-
tions at the various nodes of the network. As transactions flow through
the network model, statistics are collected on travel times, the status
of servers and queues, and the times at which nodes are released. Thus,
a statistical data collection scheme is embedded directly in a Q-GERT
network model. The Q-GERT Analysis Program employs a simulation proce-
dure to analyze the network. The simulation procedure involves the gen-
eration of transactions, the processing of the transactions through the
network, and the collection of statistics required to prepare automati-
cally a summary report as dictated by the Q-GERT network model."

A further introductory explanation of Q-GERT and the Army Prisoner Man-
agement Model is presented at Appendix D.

4-3
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Start End
Node Node

Incoming Branch Representing Outgoing
Transaction An Activity Transaction

Figure 4-2. Q-GERT Process

4-4. THE ARMY PRISONER MANAGEMENT'MODEL (PRISM)

a. General. The development of the procedural methodology and model
for prisoner management was conducted with Q-GERT networking to be used
as the ultimate model structure. The criminal justice system and ana-
lytical methodology had to be graphically represented before the system
could be graphically modeled with Q-GERT.

b. Methodology Graphical Representation. The representation of the
methodology for use in tracking prisoners through the criminal justice
system is shown in Figure 4-3. The procedure is to generate crimes/
offenses at various predetermined rates, calculate a probability that an
offense type will go to a particular court-martial level, and sentence
the offender. Based upon the length of the sentence to confinement, the
prisoner will be sent to an installation detention facility, the US Army
Correctional Activity, or the US Disciplinary Barracks. It is possible
that either the USACA or USDB may be full, in which case the prisoner
must remain in the IDF until there is space for him at the facility in
which he will serve his confinement. Figure 4-4 represents a further
disaggregatlon of the total prison population into subelements by sen-
tence length. This disaggregatlon will allow the ACS manager to change
confinement policies to preclude potential overcrowding at a particular
facility. For example, if the USDB appears to be nearing an overcrowded
situation and USACA will not be operating near capacity, a decision
could be made to have all prisoners in the 12 to 15-month category serve
their confinement at USACA rather than the USDB. This action would re-
lieve the USDB of a population burden and simultaneously allow the USACA
to operate more efficiently.

4-4
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Prison population
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Figure 4-4. Population Allocation by Sentence Length
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c. Summary. The preceding has discussed the considerations and
structure of the methodology and model. A general representation of the
PRISM is shown in Figure 4-5. Figure 4-6 shows the PRISM as represented
using Q-GERT symbols and terminology. The explanation of this represen-
tation is fully described in Appendix D.

Input Specifications PRISM Operation Model Output

Network
Structure

Build Network
L Initalize System

(Datin, Build)

PRISM

Conduct Simulation ManagementData odc
& Reports

Computer Analysis
(Q-GERT, GASP)

Figure 4-5. The Army Prisoner Management Model
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4-5. INPUT DEVELOPMENT

a. General. The data obtained for use in this study originated from
four sources:

(1) The US Army Legal Services Agency (USALSA).

(2) The Military Police Operations Agency (MPOA).

(3) The US Army Correctional Activity (USACA).

(4) The US Disciplinary Barracks (USDB).

The data frn USALSA consisted of court-martial historical information
reflecting numbers of trials over time and the sentences to confinement
awarded to offenders. The data from MPOA provided the study team with
crime rates and prison population historical data over time. Both USACA
and the USDB provided prisoner population information to be used in
initializing the model and verifying the model output.

b. Data Limitations. Data limitations strongly impacted on the
study effort and model development. Crime rates which are reported and
collected by the Army law enforcement personnel do not include many
purely military offenses. These military offenses, in some time peri-
ods, account for up to 45 percent of the short-term (6 months or less)
military prisoners. An attempt to estimate the commission of these les-
ser offenses was made and will be described later. Further, historical
data for pajrole/clemency board actions was not available to indicate the
full impact of such actions on the prison population. The JAG files
from which the court-martial data came do not maintain any information
on summary courts-martial other than the number tried annually. mili-
tary offenders are, more often than not, tried for several different
charges and specifications at the same trial. When a sentence is deter-
mined, it is not awarded per charge and specification, but as a sentence
for all charges and specifications for which the defendant was found
guilty. It was necessary to assume that the sentence to confinement was
based primarily upon the most confining offense for development of sen-
tencing criteria. These limitations hindered and, in most cases, biased
the determination of crime rates, the probabilities, and probability
distributions which were derived for input to the model. Heuristic and
expert judgment was applied to those derivations which seemed unreason-
able, and the rates or derivations were adjusted to reflect "real-life"
occurrences.

c. Calculation of Crime/Offense Rates. The model has the capability
to generate 12 different offense categories. The categories in the cur-
rent version of PRISM are:

(1) Murder, manslaughter.

4-10
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(2) Rape, carnal knowledge, kidnapping.

(3) Robbery, aggravated assault, larcency (over $50.00).

(4) Housebreaking, burglary, auto-related crimes.

(5) AWOL, desertion.

(6) Military misconduct, disrespect.

(7) Military duty avoidance, malingering.

(8) Military disturbance, assault.

(9) Neglect, abuse, or destruction of government property.

(10) Marihuana-related (use/possession) offenses.

(11) Other drug-related offenses.

(12) Other miscellaneous offenses.

The model user may change these categories or combine then in any way
desired. The only requirement will be to calculate commission rates for
each category. For many of these offense categories the Army law en-
forcement officials maintain crime rates expressed as a rate per 1,000
in the Army. However, for many of the lesser offenses, the study team
had to review the court-martial data and extrapolate back to determine
commission rates which would reflect the numbers of courts-martial which
occurred. As this data was maintained over time, regression was applied
to the extrapolated rates to observe trends in the rates and to deter-
mine the "reasonableness" of the extrapolated rates.

d. Calculation of Probabilities. Probabilities were determined for
three decision points in the flow of prisoners through the model. These
are:

(1) Probability that an offender committing crime type i (i = 1,
12) will go to court-martial level j (j = 1, 5; where 1 = Summary, 2 =
Special, 3 = Special (BCD), 4 = General, 5 = No court-martial)

(2) Probability that an offender being tried by court-martial
level j will receive no sentence to confinement.

(3) Probability that a prisoner, serving his sentence, will
benefit from clemency/parole board actions.

The probabilities that offenders will be referred to court-martial
varied significantly in direct relationship to the prisoner population.
The manner in which these probabilities were calculated for validation
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purposes is explained in Chapter 5. These variables should be deter-
mined by policy actions as well as by past trends. There was little
change, over time, in the other two probabilities.

e. Determination of Probability Distributions. Q-GERT is a stochas-
tic simulation modeling technique and, as such, requires the input of
probability distributions from which processing times will be drawn to
schedule furture events/activities. In this model there are three ac-
tivities/events for which probability distributions had to be estab-
lished. These are:

(1) The generation of new offenders entering the system.

(2) The awarding of a sentence to an offender convicted of offense
type i by court-martial level j.

(3) The actual time to be served by a prisoner accounting for
good-time accrual.

In the first case, arrivals are generally stochastically portrayed as
following a Poisson distribution. However, since the model deals with
interarrival times, that is, one arrival generates (or schedules) the
next arrival, the Poisson distribution is transformed into an exponen-
tial distribution. Therefore, the offense rates described above are ma-
nipulated to provide the parameters for an exponential arrival of each
offender. The parameters are the mean time between arrivals, the mini-
mum time, and the maximum time. These parameters were detemined for
each of the 12 offense categories described above. The second set of
distributions derived were for the awarding of a sentence to confine-
ment. For all of the offense categories, the sentences were determined
to follow a conditional Gaussian distribution. Through examination of
the sentences awarded by the various levels of courts-martial for each
different offense, the data appeared to be relatively normally distrib-
uted. A Gaussian was, therefore, hypothesized and that hypothesis was
tested. In every case the hypothesis was accepted. The distributions
were then made conditional since it is unrealistic to permit the adjudg-
ing of a sentence less than zero days nor more than either the court-
martial can award or the offense committed can receive. The third set
of distributions pertains to how long a prisoner will actually serve
after accruing good time. This set was selected based upon interviews
with experts in Army corrections. The maximum amount of good-time ac-
crual is fixed by regulation and, unless a prisoner forfeits his good
time, it accrues automatically. The exponential distribution was se-
lected as the most reasonable distribution to simulate this depletion of
a sentence. The minimum time to be served is the approved sentence less
the maximum good time which can be accrued. The maximum time to be
served is the approved sentence. The mean time to be served is based
upon the experts' opinions.

4-12

I "?. -T.,',: r '' - '' - '-"'.?T-:% ?:- ,IT.-;.-i :i , " . . . . .



CAA-SR-83-8

4-6. SUMMARY. This chapter has discussed the methodology/model design
considerations, Q-GERT, the Army Prisoner Management Model, and the de-
velopment of the model input. A further explanation of Q-GERT and PRISM
is provided at Appendix D, and the model user's manual is provided at
Appendix E. Collection of better data will improve the capability of
the model to more accurately forecast the prisoner population workloads
on the Army correctional system.
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CHAPTER 5

OPERATION AND VALIDATION

5-1. INTRODUCTION. This chapter presents procedures for operation of
the Army Prisoner Management Model, describes the model validation ef-
fort performed by the study team, discusses inherent limitations to the
model and describes the implementation procedures for installing the
model at the user's computer facility.

5-2. MODEL OPERATION

a. In keeping with the model design considerations, the Army Pris-
oner Management Model was designed to be relatively user friendly and
easy to operate. The Q-GERT software package is a self-contained com-
puter analysis package designed to operate on networking systems speci-
fied by the modeler. It is necessary, however, for the user's computer
facility to have the Q-GERT package installed on their system. Informa-
tion for obtaining this software package is included in Appendix F.

b. Given that the user has access to the Q-GERT package, all that is
necessary to operate the model is the adding of the network description
cards and the data input to the Q-GERT programs. The data input neces-
sary to exercise the model are:

(1) Cumulative probabilities that a particular offense type will
go to one of the court-martial levels.

(2) Probability that an offense type being tried at a particular
court-martial level will receive a sentence to confinement.

(3) The parameters of the probability distributions which will
award sentences to confinement for each offense, from each of the court-
martial levels.

(4) The probability that a prisoner, serving a sentence to con-
finement will receive favorable action by the clemency/parole board.

(5) The parameters of the exponential distributions which will
calculate the actual time to be served, after accounting for good-time
accrual.

(6) The number that specifies the upper-bounding, sentence-length
subset for confinement at an IDF. Under current confinement policies,
confinement at an IDF will include only those prisoners with a sentence
of 0-30 days. This subset, 0-30 days, is subset number 1 (see Figure
5-1). This input value, then, would be 1.

5-1
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(7) The number that specifies the upper-bounding, sentence-length
subset for confinement at USACA. Under current confinement policies,
USACA will confine those prisoners with sentences to confinement of 31
days to 1 year. This input value would be 5 since the subset, 6 months
to 1 year, is the fifth subset. Each of these input data elements has
been prepared by the study team to reflect current rates, current prob-
abilities, current confinement policy, etc. It is the user's responsi-
bility to change these values as conditions in the criminal

Prison population

I I

IDF 1 3lDays

--------------, I-
IUSACA

Montths Monhs

12 - 15 18-242 - 3

Moth Months Months Year

3I 5-1 10+

Yea Years

Figure 5-1. Prison Population Sentence-length Subsets

c. Output reports from the Army Prisoner Management Model consist of
basically two types.

(1) The model has been designed to produce management reports spe-
cifically for the managers of the Amy Correctional System. These re-
ports are shown in Figures 5-2 and 5-3.

5-2

., -.. m



CAA-SR-83-8

olol

it ca* V. 0 44

4
4J

-4-

4-)

IP 0 0 0 4 4 t a P. .fmo

'A 00 0 4 0 ft

4d4
10a-

100

vi P. 4)

IZ. a Aaam N06 a IW a ow

* a 9. 4 oa . 0 0 w a 0 c u
*0 0 * ... .0 1 -a .z P,

60 14 a
44*

o 44)

hi~ ~ a mI44 00 o @4

-W o ato

O r~ 0 g,

hi h5-3



CAA- SR-83- 8

* @.. OSotot P %I - % t %I& t .t
%a os3

so #A f~t dt~t d ~ t

lhm 3 4 099aa9 - *9

a a oa 0 0 0 0 a 0 .. 0 10 00

0 h Noolos 00ca 00 

I.' 4 4 x 4 4.'

% 0

0 S.

4t ft . I.i

w5 o a a p. @

£ a..

0.
ata a .0 pp

43

M2 Z 0 #A 0 00U

S~ ~~ 0 04~ i 4 O 4 p
so so

a.w . L

5-4



CAA-SR-83-8

(a) The confinement time served, Figure 5-2, reflects the aver-
age time that prisoners, sentenced within a particular sentence-length
category or confinement facility, actually serve on their sentences.
This report will reflect the impact on the ACS of increased propensity
of courts to award longer sentences for the same crimes. It will also
reflect the impact of policy changes in accrual of good conduct time and
clemency/parole board actions.

(b) Figure 5-3 shows average daily prisoner populations computed
by sentence category and by confinement/correctional facility. This re-
port will reflect the impact upon the ACS of harsher command climate
(increased tendency to send offenders to court-martial), increasing or
decreasing offense rates, and the conditions mentioned above concerning
average time spent in confinement.

(2) In addition to the output reports designed for the ACS man-
agers, Q-GERT automatically produces output reports for use by the Q-
GERT user. Examples of these reports are included in Appendix E.

d. The Army Prisoner Management Model is extremely easy to operate.
The only requirement for the user to operate the model is the input of
the PRISM network data file and the input data file. The model itself
requires 100-105K of core when it is operating and completes 10 simla-
tion runs in approximately 3 minutes. The program can be run from a
terminal, in demand mode, or operated in batch mode.

e. PRISM was designed for ease of operation, speed of operation, and
versatility for the ACS managers. The model achieves all of these de-
sign considerations and produces output reports which will enhance the
capability of the ACS managers to plan policy decisions to effectively
and efficiently control the Army Correctional System.

5-3. VALIDATION

a. The validation process of the Army Prisoner Management Model con-sisted simply of calculating the data for the data input file from his-

torical data provided by the sources listed in Chapter 4 and operating
the model. The output reports were then examined to evaluate the extent
to which the actual prison populations (established by the data from
USACA and the USDB) were duplicated by the model simulation runs. Addi-
tional riras were made to assess the behavior of the model to increased
and decreased offense commission rates, referrals of offenders to
courts-martial, awarding of sentence lengths, etc. Figures 5-4 through
5-7 show, respectively, the actual trends in prison populations by fa-
cility and for the total Army and courts-martial by court-martial level
and total courts-martial from 1976 through 1982. As can be seen from
these figures, the dramatic Increase in the Army prisoner population
since 1978 (which precipated this analysis) is reflected, In great mea-
sure, by a like increase in the number of referrals to court-martial.
Indications are that crime rates In the Army are declining as shown in
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Figure 5-8, which implies that the reasons for such an increase in
courts-martial and the prisoner population are not solely related to the
crime rates in the Army. The analysis performed by the study team re-
flects that the primary cause of fluctuations in the prisoner population
is a result of a harsher view toward offenders by commanders. Although
an analytical undertaking to establish such a relationship was beyond
the scope of the study, Interviews with personnel of the Office of The
Judge Advocate General and the Military Police Operations Agency indi-
cate that a sterner attitude towards indiscipline in the Army is being
exhibited by commanders at all levels.

1600

USDB

1400 -

1200 /

% !
1000 4% / IDF

800

600 USACA

400 .. .

200

1976 1977 1978 1979 1980 1981 1982

Figure 5-4. Average Daily Prisoner Population
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Figure 5-5. Army-wide Average Daily Prisoner Population (000)
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b. The input elements for the input data file were calaculated
through a time-series, trend analysis, The model results are depicted
in Figure 5-9. The model is successful in duplicating historical prison
populations except for 1979 and 1980. The historical data could not in-
dicate that a substantial increase in referrals to court-martial would
occur. However, an excursion was conducted reflecting an assumed inten-
tional, Army-wide policy to "get tough" on offenders and refer more of-
fenders to court-martial rather than deal with them administratively.
In this case, the populations for 1979 and 1980 were duplicated within 6
percent of the actual populations in those years. The Army-wide ad-
justed line in Figure 5-9 reflects the Army-wide average prisoner popu-
lation after discounting non-Army prisoners (those of other services) in
Army facilities and individuals being held in pre-trial confinement.
Since PRISM cannot account for either category of prisoner, the model
predictions should be compared to this adjusted population line.
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Figure 5-9. Validation Results
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5-4. IMPLEMENTATION

a. The Army Prisoner Management Model, as stated in paragraph 5-2,
is designed within the context of the Q-GERT software package. Any com-
puter facility which has the Q-GERT package installed can expand the
capabilities of the package and load the PRISM network data file to
install the model. The programs and routines necessary to expand the
capabilities of the Q-GERT package and the user subroutines necessary to
operate the PRISM Model are included in Appendix F. These routines are:

(1) Procedure PROCi

(2) Program QGERT

(3) Subroutine UF

(4) Subroutine UI

(5) Subroutine UO

These subroutines and programs are explained in Appendix E, the PRISM
User Manual.

b. The Q-GERT software package is a proprietary software package
copyrighted by Pritsker and Associates, Inc., West Lafayette, Indiana.
The package is sold/leased on a computer facility basis only. There-
fore, the user must have access to the Q-GERT package in order to be
able to install and operate the Army Prisoner Management Model. Infor-
mation on how to obtain Q-GERT is included in Appendix F.

.-
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CHAPTER 6

SUMMARY AND OBSERVATIONS

6-1. INTRODUCTION. The purposes of this chapter are to summarize the
study effort, to address the essential elements of analysis (EEA), to
state the key observations of the study, and to discuss limitations of
the model/methodology.

6-2. SUMMARY. The Army Prisoner Population Prediction Study resulted
in the development of a methodology and model for simulating the flow of
prisoners through the Army criminal justice system into the Army Correc-
tional System. The model was designed to provide an analytical manage-
ment tool to the ACS managers in order that they may better assess the
effects of environmental and policy decision changes on the prison work-
loads. The model/methodology development is decribed in Chapter 4 while
the operation and validation of the model are detailed in Chapter 5.
Appendixes have been added to further assist the model users. Using in-
put data derived from the historical records of the JAG, military pol-
ice, and correctional facility files, the methodology/model was success-
ful in duplicating historical prison populations over the time periods
for which it was tested. Changes in environmental conditions, such as
crime rates and probabilities that various offenses would go to court-
martial, as well as confinement policy decisions were also tested. The
model behaved in an appropriate manner when analyzing the effects of
these changes.

6-3. ESSENTIAL ELEMENTS OF ANALYSIS (EEA). The EEA which guided the
conduct of the study are stated and discussed below.

a. Does the model provide answers to various management questions,
e.g., how will Army prisoners be distributed, at what levels of confine-
ment, and how long will they be confined? The Army Prisoner Management
Model (PRISM) was specifically designed to collect, analyze, and report
information concerning the distribution of prisoners by sentence-length
category and by facility at which confined. Information is also col-
lected and reported for average confinement time served by sentence-
length category and by facility. The allocation of the various sentence-
length categories to facilities is a management decision and is input by
the model user. For example, current confinement policy states that
prisoners with a 1 to 30-day sentence will serve confinement in the IDF;
prisoners with a 31 to 365-day sentence will serve confinement at the
USACA; prisoners with a sentence of more than 365 days will serve con-
finement in the USDB. The various sentence-length categories may be
assigned to the different levels of confinement by the model user to
assess the overall prisoner distributions.

,.
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b. Does the model provide expectations for the ACS one to three
years into the future? PRISM is not a predictive model. The model user
must prepare and input expected future crime rates, probabilities of
court-martial and, probability distributions of sentence-lengths. The
model may be run as far into the future as desired but should only be
projected as far into the future as the model user has faith in the in-
put data. The major benefit to the model design is that the user may
input most-optimistic and most-pessimistic rates and probabilities to
obtain a range of expected prisoner population workloads. Since the
model is very fast, it is quite responsive to this type of operation and
does not, therefore, require extensive data preparation by the user.

c. Is the model adaptive to such changes in the system as crime
rates, sentence-lengths and comfinement policies? The model was de-
signed to have these variables input to the model by the user. Default
values have been established based on the current state of the Army
criminal justice system. The model user need only prepare and input
those environmental or policy changes for which an assessment of the
prison population workload is desired.

d. Although not an essential element of analysis, the study was to
address the impact of non-Army prisoners in Army confinement/correc-
tional facilities. The numbers of non-Army prisoners in Army facilities
has been increasing over the time periods considered in this study as
shown in Figure 6-1. The impact is that non-Army prisoners are increas-
ingly occupying Army cells at a time Wien numbers of Amy prisoners are
increasing as well. Separate intensive management, and perhaps renego-
tiation of inter-service agreements, may become imperative should this
increase continue.

S.6
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Figure 6-1. Non-Army Prisoners in Amy Facilities

6-4. OBSERVATIONS. The major observations resulting from the study are
as follows.

a. The model, as developed, is successful in assessing the impact of
environmental and policy decision changes on the prisoner population
workl oads.

b. The most influencing factors which cause major fluctuations in
the prisoner population are, in order of greatest effect:

(1) The probability that a commander will refer an offender to
court-martial rather than deal with him by non-judicial or administra-
tive action.

(2) Crime rates.

c. The model has great versatility in accepting wide ranges of the
various rates and probabilities and reporting the state of prison popu-
lations which will result. This versatility together with the ease and
speed of model operation results in a practical, useful management tool.

6-5. LIMITATIONS. The major limitation in the use of the model is the
data analysis and data preparation which may be required of the model
user. The limitations to the data are fully explained in Chapters 4 and 5.

-6-3
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APPENDIX A

STUDY CONTRIBUTORS

1. STUDY TEAM

a. Study Director

CPT Robert M. Miller, Force Systems Directorate

b. Team Members

Mr. Stanley H. Miller
Mr. Fred R. Oberman

c. Other Contributors

Mr. Bret C. Graham, Analysis Support Directorate
Mr. Charles D. Thurston, Analysis Support Directorate

2. PRODUCT REVIEW BOARD

LTC T. W. Hobbs, Chairman
Dr. A. A. Khan
Mr. H. K. Graves

3. EXTERIAL CONTRIBUTORS

CPT R. A. Miller, USA Legal Services Agency
Dr. E. Clayton, Virginia Polytechnic Institute and State

University
*Mr. A. Pettis, USA Management Systems Support Agency
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APPENDIX B

STUDY DIRECTIVE

DEPARTMENT OF THE ARMY
OFFICE OF THE DEPUTY CHIl r OF STAFF FOR PERSONN M

WASHINGTON. DC M0310

ARuE 1.3 MAY 1983

SUBJECT: Army Pri-soner Population Prediction Study (AP3)

Director
US Army Concepts Analysis Agency
8120 Woodmont Avenue
Bethesda, MD 20814

1. PURPOSE OF STUDY DIRECTIVE. This directive establishes guidance for the
conduct of the Army Prisoner Population Predictions Study.

2. STUDY TITLE. Army Prisoner Population Prediction Study (AP3).

3. BACKGROUND.

a. The Human Resources Development Directorate (DAPE-HR) of the Office of
the Deputy Chief of Staff for Personnel (ODCSPER) has been charged with pro-
graming and budgeting for the Army Correctional System.

b. Resource expenditures for the Army Correctional System are highly
dependent upon the number of Army prisoners processed through the corrections
system annually. It is, therefore, necessary to predict with relative accu-
racy the Army prisoner population at least over the POM years in order to
accurately program required resources.

c. The method to predict prisoner population developed by US Army
Correctional Activity (USACA) is sufficient and cannot be siqnificantly
improved given current data.

d. Because of an inability to accurately predict the number of prisoners
in the system, personnel spaces which handle 43 percent of the prisoners have
been eliminated in FY 84.

e. The Army Correctional System does not have the capability to manage
daily prisoner workload in the three levels of facilities. Additionally, the
ACS does not have a '-chanism to model sentence length within the system.

4. STUDY SPONSOR. Deputy Chief of Staff for Personnel (DCSPER).

5. STUDY AGENCY. US Army Concepts Analysis Agency (CAA).

6. TERMS OF REFERENCE.
B-i
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DAPE-HR E 13 MAY 1983
SUBJECT: Army Prisoner Population Prediction Study (AP3)

a. Problem. The Army prisoner population has increased dramatically
since early 1978. Predictive capability to estimate the prisoner population
in the out years is very limited at the present. No model exists to predict
daily prisoner workload.

b. Purpose. Provide the Amy with an analytical capability to predict
the average daily prisoner population in order to program and budget resources
for the Army Correctional System.

c. Objectives.

(1) Examine the Army criminal justice system and determine factors
which cause changes in the Army Correctional System and provide analytical
results to the study sponsor emphasizing those aspects of the system which
significantly impact upon predictions of the prisoner population.

(2) Develop and provide a methodology and model to the study sponsor
which will enable the Army to predict the Army average daily prisoner popula-
tion over the P0M years.

(3) Provide sufficient model documentation to permit operation of the
model in order to assess planned policy changes on the ACS.

d. Scope.

(1) The study will focus on the Army criminal justice system with
emphasis upon the Army Correctional System. It should include assessment of
all levels of confinement facilities and attempt to develop a reliable, valid
model to simulate the average prisoner workload for each level of confinement
facility.

(2) The study should attempt to address the impact of non-Army pri-
soners in Army facilities on the Army Correctional System.

e. Limitations.

(1) The study will not attempt to predict non-Army prisoner
populations.

(2) The study will address only enlisted male populations as officer
and female prisoners represent an insignificant percentage of the prisoner
population.

f. Constraints.

(1) Study results will be provided to the sponsor on or before 1 July
1983.

B-2
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DAPE-HRE 1 3 MAY 1983
SUBJECT: Army Prisoner Population Prediction Study (AP3)

(2) Other tasks will be in accordance with the milestone schedule in

paragraph lOb.

g. Assumptions.

(1) An all volunteer force will continue to exist.

(2) Confinement policies currently in force will continue to exist.
The model, however, should be adaptive to policy changes.

h. Essential Elements of Analysis (EEA).

(1) Does the model provide answers to various management questions,
e.g., how will Army prisoners be distributed, at what levels of confinement,
and how long will they be confined?

(2) Does the model provide expectations for the ACS one to three
years into the future?

(3) Is the model adaptive to such chanqes in the system as crime
rates, sentence lengths, and confinement policies?

7. RESPONSIBILITIES.

a. ODCSPER.

(1) Will prepare an evaluation of the study results in accordance
with AR 5-5.

(2) Provide a list of Points of Contact (POC) at Department of
Defense DOD); Headquarters, Department of the Army (HQDA); Major Army Com-
mands (MACOM); and other agencies, as appropriate.

(3) Furnish available data on the Army correctional system which is
under ODCSPER control/responsibility. Authorize coordination for data
requirements not under ODCSPER control.

(4) If data are late or inadequate, adjust the study schedule and/or
scope accordingly.

(5) Authorize and direct close and continuous coordination between
CAA and Army Research Institute and US Army Operations Agency.

b. CAA.

(1) Will designate a study director and a study team.

B-3
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DAPE-HRE 13 MAY 1983
SUBJECT: Army Prisoner Population Prediction Study (AP3)

(2) Will coordinate/communicate with appropriate commands/agencies
for data necessary to accomplish the study.

(3) Provide periodic In-Process Reviews (IPR) as requested by ODCSPER
-Sand provide final study documentation to the study proponent.

(4) Will provide final study results to the study sponsor.

c. ARI.

(1) Will designate a POC if required.

(2) Will assist CAA study effort in data retrieval if requested.

d. MPOA.

(1) Will designate a POC if required.

(2) Will assist CAA study effort by providing background/information
concerning the Army Correctional System, if requested.

8. LITERATURE SEARCH: Has been forwarded to CAA separately.

9. REFERENCES.

a. AR 5-5, The Army Study System.

5, b. DA Pam 5-5, Guidance for Army Study Sponsors, Sponsor's Study
"Q Directors, Study Advisory Groups, and Contracting Officer Representatives.

c. AR 340-21, The Army Privacy Program.

d. AR 10-38, United States Army Concepts Analysis Agency.

e. AR 190-47, US Army Correctional System.

10. ADMINISTRATION.

a. Support.

(1) Funds for CONUS travel/per diem will be provided by the parent
organization of each study participant. ODCSPER will assist in obtaining
funds and clearances for required OCONUS ?DY.

(2) Clerical support will be provided by CAA.

(3) ADPE support will be provided by CAA.

B-4
- 5'



CAA-SR-83-8

DAPE-HRE 3 MAY 1983
SUBJECT: Army Prisoner Population Prediction Study (AP3)

b. Milestone schedule (additional events and a detailed schedule will be
identified in the study plan). Critical events include:

(1) Brief study plan to SAG or Study Sponsor's Study Director,

20 February 1983.

(2) In-process review, 20 April 1983.

(3) Final results briefing, 15 May 1983.

(4) Delivery of study report, 30 June 1983.

c. Control procedures:

(1) OOCSPER will provide a sponsor's Study Director to provide quid-
ance for the study.

(2) ODCSPER will prepare and submit DD Form 1498 and final study
documents to DTIC.

d. Coordination. This directive has been coordinated with CAA IAW
AR 10-38.

FOR THE DEPUTY CHIEF OF STAFF FOR PERSONNEL:

o O S A. AC DONNELLJ Colonel, GS

Chief, Office of Army
Law Enforcement
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APPENDIX D

INTRODUCTORY EXPLANATION OF Q-GERT AND PRISM

D-1. Some of the material in this appendix is extracted from Modeling
and Analysis Using Q-Gert Networks (2nd ed), A. A. B. (Pritsker), John
Wiley and Sons, Inc., New York, 1979. It is highly recommended that the
user of the Army Prisoner Management Model (PRISM) use this book as sup-
plementary reference material.

D-2. GENERAL. Q-GERT is an analytical tool that has been developed to
provide a capability to model complex network systems and apply computer
analysis to such systems. The name Q-GERT is an acronym for Queuing
Systems-Graphical Evaluation and Review Technique. Q-GERT has been de-
signed and developed to satisfy the need for a network approach to mo-
deling systems that involve procedural, risk, and random elements. This
appendix will explain the Q-GERT symbols used in the graphical develop-
ment of the PRISM to allow the model user to more fully appreciate the
capabilities of Q-GERT and the model.

D-3. Q-GERT TERMINOLOGY AND SYMBOLS

a. As discussed in Chapter 4, Q-GERT is an activity-on-branch net-
work structure where a branch represents the activiy. Nodes are used
to separate branches an-'represent milestones, decision po--ts, and
queues. The items flowing through the network are referred to as trans-
actions. The remainder of this appendix will follow the graphical rep-
resentation of PRISM, discussing each symbol used in the graphical
model. The full graphical model is depicted in later appearing Figure
D-9.

b. The first sequence of events/activities in PRISM, shown in Figure
D-1, represents the generation of 12 different offenses. The specific
offenses or aggregation of offenses into offense categories to be mo-
deled is determined by the user. Each of these nodes in the first stage
is a source node designated by the special symbol (arrow) on the left of
the node. In this example, node 7 is designated as a source node which
requires no arriving transactions to release it initially and the node
will be released each time a transaction arrives. Releasing of a node
merely implies that all actions which are to occur at a node will occur
when the node is released. For each transaction, attribute number 1
(the attributes are characteristics of each transaction carried in a
vector associated with that transaction) is set to a constant 7 at this
node. The releasing of this node causes the following actions to occur:

D-1
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(1) Attribute I is set with the offense type.

(2) The arrival of the next offense Is determined by an exponen-
• - tial function with parameters established by parameter set 7.

(3) The transaction being released begins activity number 19 which
will require a constant 0.0 amount of time to complete.

Time to complete activity. Follows an
exponential distribution using Parameter Set 7

Initial # of transactions
to release node 7Time to complete activity

is a constant 0.0

Aciiynumber

Subsequent 0 of Node number
Transactions to release node 7

Attribute I is set to a
constant 7

Figure D-1. Generation/Arrival of Offenses

c. The second stage in the graphical model, shown in Figure D-2 rep-
resents the decision point to determine the level of court-martial at
which the committed offense will be tried. The decision is made pro-
babilistically within the subroutine, UF (User Function). The shape of
the right side of this node represents a conditional-take-first branch-
ing rule; that is the first branch whose conditions are satisfied will
be followed and no further branches will be examined. The releasing of
this node causes two actions to occur:
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(1) Attribute 2 is set with the level of court martial.

(2) The transact.on being released will follow the branch whose
conditions are first satisfied.

Attribute 2 is set by User
Function at line 1Default value for time

when not specified

S(AT2EO'2) (CO, 0.")

Conditional-take-first branching
based on value of attribute 2

Figure D-2. Determination of Court-martial Level

d. The third stage, shown in Figure D-3, represents the five levels
of court-martial at which an offense may be tried, General Court-
Martial, Special Court-Martial empowered to award a Bad Conduct Dis-
charge, Special Court-Martial, Summary Court-Martial or no Court-Mar-
tial. The only new terminology represented by this node is that collec-
tion of interval statistics is designated to be made.

D-3
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.:

j1nterval statistics will be
col lected at this node

Figure D-3. Representation of Court-martial Level

e. The fourth stage of PRISM consists of two different types of
nodes. A sink node, Figure D-4, into which those transactions not going
to court-martial will be processed and a regular node at which condi-
tional-take-first branching will occur, Figure D-5. At node 19 the user
function will be used to award a sentence to the transaction being cur-
rently processed based on attribute 1, the offense type, and attribute
2, the level of court-martial at which the offense was tried. The
length of the sentence to confinement is assigned as attribute 3 and
conditional branching occurs depending on the value of attribute 3.

Figure D-4. Sink Node for No Court-martial Processing
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9.

Attribute 3 set by User
\unction at line 2

WI I Y
All transactions will be
"marked" with current time onditional-take-first branching

based on value of attribute 3

Figure D-5. Awarding of a Sentence

f. The fifth stage of the graphical representation of PRISM is the
most complicated, perceptually, of the model. Represented are the con-
finement/correctional facilities (nodes 21, 22 and 25) and the procedure
for handling prisoners (transactions) being sent to either the USACA or
the US)B. Node 20 is merely the regular node at which statistics are
collected for those transactions being tried but receiving no sentence
to confinement. Figure D-6 shows that portion of the model pertaining
to the processing of a transaction into the USDB.

D-5
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Processing time determined by

.User Function 4

Initial in queue

( A M A f 1 4 U F 3 N mbe r o f p a r a l l e l

------ - - - - - - servicers

Maximum number
allowed in queue

Ranking order in
the queue

Right-hand side represents

Figure D-6. Transaction Processing at a Correctional Facility

Queue node 25 represents the USDB. In this case the branch following
node 25 shows 25 parallel servers, each of which can process one trans-
action at a time. These servers may be viewed as prison cells. The mo-
del does not permit any prisoners to wait within node 25 for a server to
become available, if all servers are busy when the transaction arrives.
Instead, the transaction will "balk" (dash-dot line) to Q-node 26 which
will process the transaction with zero time to node 27. At node 27,
User Function 5 will calculate the time remaining on the sentence, award
that remaining time as attribute 5, and will either send the transaction
to sink node 94, if the sentence to confinement has been served, or
route the transaction back to Q-node 25 to see if the remaining sentence
can be served at the USDB. At Q-node 25, the queue ranking order is
based upon the smallest "mark time." Since each transaction was marked
at node 19, the smallest mark time Is the transaction which has been in

the system the longest. As each transaction is processed by node 25,
User Function 3 is employed to give each transaction a unique identifi-
cation number and then award that number as attribute 4. Simultane-
ously, as will be explained later, a mirror-image of each transaction is
created for use further on in the model. As each transaction leaves
node 25, the time to complete the next activity (serve confinement time)
is computed by User Function 4. The dashed lines emanating from the
right hand side of these nodes represent direct routing of a transaction
and do not involve any associated activity or processing time.

D-6
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g. The sixth stage of the model is identical to the fourth stage.

It consists of a sink node (node 92) and a regular node with condi-
tlonal-take-first branching. The sink node is for those transactions
which did not receive a sentence to confinement. The regular node is a
decision point to route transactions to the proper queue node corre-
sponding to the length of the sentence each transaction was to serve,
i.e., 61-90 days, 12-15 months, etc.

h. The seventh stage, depicted in Figure D-8, is a combination of
two queue nodes paired with a match node. The match node, Figure D-7,
is utilized in this model to pair up the transaction which has just com-
pleted serving a confinement sentence with its image transaction sent by
node 21, 22, or 25. This process of imaging and matching allows the
collection of statistics on the transactions which are being processed
by activities 58, 59, and 60. Since statistics can only be collected at
nodes, information about how many and for how long transactions were
actually in confinement would otherwise be lost.

Dashed lines indicate routing
only (no activity performed)

Attribute 4 is the
basis for matching -58

Node number

- Figure D-7. Match Node
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Figure D-8. Matching of Transactions

As Figure D-8 shows, the transaction which began serving confinement
during activity 60 had its image placed in Q-node 46. When the sentence
has been served, the original transaction arrives at node 34 and match
node 58 will pair the transactions for further processing. In this man-
ner, all statistics which pertain to the transactions engaged In activ-
ity 60 (serving confinement) can be obtained by observing the
transaction(s) in queue node 46.

I. The last stage of the graphical representation is simply the sink
node, node 95, into which all transactions which have completed serving
confinement are gathered.

J. Figure D-9, the Amy Prisoner Management Model In Q-GERT graphi-
cal form, shows a source node (node 80) below the second stage of the
model. This node represents the generation of a timing transaction.
Every time an arrival causes the node to be released (the first release
occurs at time zero since It is a source node) the next arrival will be
generated according to user function 7. This portion of the user func-
tions was written to allow the collection of special information for la-
ter output. By using a timing transaction, such Information collection
can be done regularly at specific times, in this case every month.

D-8
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k. This completes the graphical description of the model, PRISM.
The remainder of the appendix will discuss the input of the network for
computer analysis by the Q-GERT Analysis Program.

D-4. Q-GERT MODEL INPUT

a. To prepare the model, as represented by the Q-GERT graphical net-
work for computer analysis, it is necessary only to create a set of in-
put records containing the network data. In general, a record is neces-
sary to represent each node, activity, parameter set for each stochastic
function used, and each assignment of an attribute. In addition a
header card with general information and a trailer card to indicate the
end of the network are necessary.

b. The Q-GERT Analysis Program automatically obtains and provides
data and statistical estimates resulting from the network, such as:

(1) Average time a transaction spends in the system.

(2) Average number of transactions in the Q-nodes.

(3) Average fraction of time a server is busy/idle.

Many other types of output are generated automatically. It is suffi-
cient to say that translation of a network model to input data is direct
and that generation of output statistics is automatic. The PRISM model
also has output reports that have been developed specifically to satisfy
the needs of the Army Correctional System managers.

c. Annex I to this appendix is a listing of the PRISM Q-GERT input
records. The input requirements for each type of record are provided in
Annex II.
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ANNEX I TO APPENDIX D

PRISM NETWORK INPUT RECORDS
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ANNEX 11IT APPENDIXD

DATA INPUT DESCRIPTION FOR Q-GERT NETWORK CARDS
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APPENDIX E

USER MANUAL FOR THE ARMY PRISONER MANAGEMENT MODEL (PRISM)

E-1. INTRODUCTION. The PRISM model was designed to facilitate user ap-
plications for management decisions concerning the Army Correctional
System. All data entries which must be varied and input by the user are
external inputs to the model. Thus, recompilation and recollection of
the FORTRAN subrountines are not necessary. The user needs only to
change the desired input data, located in the Q-GERT model network file
and the data input file, to execute the program. The software through
which the user may affect the operation of the model includes the Q-GERT
subroutines, the PRISM network data file, and the data input file.

E-2. MODEL SUBROUTINES

a. It is possible for a programer familiar with FORTRAN to make
changes or modifications to the Q-GERT code or to expand the capabili-
ties of the basic Q-GERT software. This model is designed to operate
within an expanded version of Q-GERT. Program QGERT and subroutines
PROC 1, UI, UF, and UO identify all of the common blocks, dimension
statements, and identities which may require modification in order to
expand the capabilities of the Q-GERT software package and the model.

b. Subroutine PROC I contains the set of common blocks used through-
out the model. This set is passed to all other subroutines (by an IN-
CLUDE statement) except subroutines UI, UF, and UO. The common block
used in these three subroutines is only necessary for use with the code
written specifically for the operation of PRISM.

c. Subroutine UF (User Function) is the subroutine which contains
PRISM specific decision and assignment actions. It accomplishes those
model design tasks which the general process of the Q-GERT Analysis Pro-
gram does not accomplish.

d. Subroutine UI (User Input) contains the code for reading and pro-
cessing the user input data, rates, and probabilities contained in the
input data file for the model.

e. Subroutine UO (User Output) contains the code necessary for the
production of user designed output reports.

f. Program QGERT is the main operating program and determines the
maximum network size. The Q-GERT (expanded) used at the US Army Con-
cepts Analysis Agency (CAA) has the capability to model 999 nodes in ad-
dition to other expanded capabilities. The dimensioning statements for
the expanded version used at CAA are contained in subroutine PROC 1.

E-1



-
..P .5 --

-? -  
""" " " . . .

CAA-SR-83-8

g. If the user desires to make changes to any subroutine other than
PROC 1, recompilation of the subroutine which was changed and recollec-
tion of the entire model is necessary. If changes are made to PROC 1,
recompilation and recollection of the entire model is necessary.

E-3. INPUT FILES

a. There are two files whereby the user can set the input variables
to the model for use by the Q-GERT Analysis Program. These files are
the data input file and the PRISM network data file.

b. The data input file contains the set of data elements which es-
tablishes the conditions under which the model will generate transac-
tions and make decisions to route those transactions through the model
network. The data input file currently contains 40 data records to be
input by the user. A summary description of these data records and the
formats for the records are provided at Annex I. These data records are
used as input to build several arrays for use by the model.

(1) The data array CUMP (Cumulative Probability Distributions)
contains the cumulative probability distribution that an offender cam-
mitting a given offense will be tried by a particular level of court-
martial. CUMP is a 12x5 array where the element CUMP (I,J) reflects the
cumulative probability that offense type i will be tried at court-mar-
tial j: where i=1,12 and j=1,5. The 12 offense categories are presented
In Table E-1 and the 5 levels of court-martial are presented in Table
E-2. Each row represents a cumulative probability distribution.
Example:

4. CUMP 01 0.00 0.00 0.05 1.00 1.00

In this case, offense category 1 is as shown in Table E-1. There is a
.05 probability that an offender, committing offense type 1, will be
tried at a Special (BCD) court-martial and a .95 probability that the
offender will be tried at a General court-martial. There is a zero
probability for the offender being tried at any other level. Another
example Is:

CUMP 07 0.15 0.60 0.95 0.95 1.00

In this case, an offender of military duty avoidance has a 0.15 prob-
ability of being tried by Summary court-martial, 0.45 probability for
Special court-martial, 0.35 probability for General court-martial and a
0.05 probability of not going to court-martial. The format for entering
a CUMP record is included in Annex I.
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Table E-1. Offense Categories

Category number Offense(s)

1 Murder/manslaughter/other capital offenses
2 Carnal knowledge/kidnapping/other major offenses
3 Robbery/agg assault/larceny
4 Housebreaking/burglary/auto related offenses
5 AWOL/desertion
6 Military misconduct/disrespect
7 Military duty avoidance
8 Military disturbance/simple assault
9 Neglect, abuse, distruction of Govt property
10 Marihuana related offenses (use/poss)
11 Other drug related offenses
12 Miscellaneous

Table E-2. Court-Martial Levels

Level number Type of court-martial

1 Summary Court-Martial
2 Special Court-Martial
3 Special (BCD) Court-Martial
4 General Court-Martial
5 No Court-Martial

(2) The data array NOCONF (No Confinement) contains the probabili-

ties that an offender being tried for a particular offense type at a
specific court-martial level will recleve a sentence of no confinement.
This array is a 12x4 array where NOCONF (i,j) represents the probability
that offense type I will receive no confinement from court-martial level
J. An example of this input is:

NOCONF 05 0.04 0.02 0.01 0.00

In this case, offense type 5 will draw a sentence of no confinement with
probabilities 0.04 from a Summary court-martial, 0.02 from a Special
court-martial, 0.01 from a Special (BCD) court-martial and 0.00 from a
General court-martial. The format for entering a record of this type is
included in Annex I.

E-3
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(3) The data array SENPAR (Sentencing Distribution Parameter Card
Identifier) is a 12x4 array containing the parameter set identifier
which refers to a particular PAR card in the model network data cards.
(These PAR cards are more fully explained in Appendix D.) The parameter
set number contained in SENPAR (i,j) identifies the parameter set to be
used in generating the sentence to confinement which will be awarded to
offense type i from court-martial level j. This calculation of a sen-
tence is performed within subroutine UF at statement 2. The parameters
are applied to a probability distribution function to stochastically
draw a sentence length from the distribution of sentence lengths de-
scribed by these parameters. The crime types have sentences drawn from
a conditional Gaussian distribution with parameters specified by SENPAR.
The PAR cards used for carrying the parameter sets for this purpose are
set numbers 51-98, one set for each crime type tried at each level of
court-martial; that is, each (i,j) of SENPAR contains a parameter set
number where SENPAR (1,1) contains the set number 51 and SENPAR (12,4)
contains the set number 98. It is unlikely that the user will be ad-
justing this array. If it is desired to evaluate the impact of varying
sentence lengths on the prisoner population, it would be more appropri-
ate to adjust the parameters (contained on the PAR cards) of the distri-
butions. The format for entering a data record of this type is included
in Annex I.

(4) The variable CLEMCY represents the probability that a prisoner
serving a sentence to confinement will benefit from action by the clem-
ency/parole board. In accordance with current regulations only a pris-
oner serving a sentence greater than I year is eligible for clemency/pa-
role board action. A different set of rules is applied for clemency ac-
tion for prisoners with a sentence of 1-3 years and for those with sen-
tences of greater than 3 years.

(5) Data array CONPAR (Confinement Parameter Identifiers) contains
parameter set identifiers (relating to PAR cards of the model network
input data) similar to the SENPAR array described above. CONPAR is a
1x12 array containing the parameter set numbers which identify the pa-
rameters used by an exponential probability distribution for generating
the actual sentence to be served for a given sentence category after ac-
counting for accrual of good-conduct time. The effect is to generate a
reduced sentence to be served from that which was approved. The calcu-
lation is made within subroutine UF at statement 4. The PAR cards car-
rying the parameter sets used for this purpose are set numbers 21-32 and
are identified as shown In Table E-3. As with SENPAR, it is unlikely
that the user will adjust this input.

E-4
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Table E-3. Parameter Sets for CONPAR

Sentence category PAR card Sentence length

number set number category

1 21 0-1 month
2 22 1-2 months
3 23 2-3 months
4 24 3-6 months
5 25 6-12 months
6 26 12-15 months
7 27 15-18 months
8 28 18-24 months
9 29 2-3 years

10 30 3-5 years
11 31 5-10 years
12 32 10+ years

If it is desired to assess the impact of different good-conduct time ac-
crual programs it would be more appropriate to adjust the parameters
contained in the PAR cards 21-32 themselves.

(6) The variable MAXIDF represents the upper bounding sentence-
length category for confinement at an IDF. Since current policy speci-
fies that prisoners serving sentences of 0-30 days will be confined at

an IDF, the upper bounding sentence length category, as shown in Table
E-3, is the first category. MAXIDF, then, is the value 1.

(7) Variable MAXACA represents the upper bounding sentence-length
category for confinement at USACA. Current policy also specifies that
all prisoners with sentences of 31 days to 1 year will be confined at
USACA. Since the 6-12 month category is the fifth sentence length cate-
gory, MAXACA is input as the value 5.

c. The PRISM network data file contains the Input records which
fully describe the model to the Q-GERT Analysis Program. The current
version of PRISM contains 242 records necessary to describe the model
and direct the Q-GERT software package to accomplish the various tasks
necessary to operate the model and generate the desired output reports.
The user must change some o" the PAR cards in order to exercise the mo-
del to assess variations in many of the rates and probabilities as was
explained above.

E-5
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(1) As explained previously, arrays SENPAR and CONPAR merely con-
tain pointers to the PAR cards which actually hold the parameter sets
for use by the probability distribution functions. In order to evaluate
the effects of varying these probability distribution parameters on the
prisoner population workloads, the parameters must be changed on the PAR
cards. The explanation of the fields of the PAR card is contained in
Annex II of Appendix D.

(2) A set of PAR cards, not explained above but also subject to
adjustment by the user, are PAR cards 1-12. These cards contain the pa-
rameters for the generation of inter-arrival times for scheduling the
arrivals of offenders into the system (the commission of offenses). The
parameters on these cards reflect the rates at which offenses are
committed.

E-4. OUTPUT REPORTS. Output reports from PRISM consist of two basic
types. The first are those reports designed specifically for the Army
Correctional System managers. The second are the automatically gener-
ated output reports from the Q-GERT analysis of the system being
modeled.

a. The two reports designed for the ACS managers are provided in
Annex III and are fully explained in Chapter 5, paragraph 5-2.

b. Samples of the Q-GERT automated reports are also provided in

Annex III.
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ANNEX I to APPENDIX E

SUMMARY DESCRIPTIONS OF INPUT DATA ELEMENTS

Data Description Format
el ement type

CUMP A 12x5 array containing cumulative
probability vectors for each of the 12
offense types. The 5 vector positions repre-
sent the 5 levels of court-martial modeled.
CUMP (ij) is the cumulative probability that
offense type i will be tried by court-martial
level j or a lower court (j=5 represents
no court-martial).

NOCONF A 12x4 array containing the probabilities
that offense type i will receive a sentence
of no confinement when tried by court-
martial level j. NOCONF contains 12 records
of 4 data fields.

SENPAR A 12x4 array containing the numbers 2

(identifiers) of the PAR card parameter sets
used to describe the probability distribution
functions from which an approved sentence
will be drawn. One PAR card identifier for
each offense type i tried at court-martial
level j.O).

CLEMCY A variable identifying the probability that 3
a prisoner serving confinement will benefit
from clemency/parole board action.

CONPAR A vector (1x12 array) containing the numbers 4
(identifiers) of the PAR cards parameter
sets describing the particular exponential
probability distribution function used to deter-
mine the actual confinement time to be served
after accounting for accrual of good conduct
time.

E-I-1
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Data J Description ! Format
element type

MAXIDF A variable Identifying the number (1-12) of the 5
upper-bounding sentence length category for
confinement at an IDF.

MAXACA A variable identifying the number (1-12) of the 5
upper-bounding sentence length category for
confinement at the USACA.

Data

,NM, Ime Field 1 Field 2 Field 3 Field 4 Field

Figure E-I-1. Format 1

IP

J Nm umer Field I Field 2 Field 3; Field 4

n nnm 1 nm I In a~ , Iol , 'eIIgl I~ 1,.6

Figure E-I-2. Format 2

E-1-2
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DatatEntry Data

Figure E-I-3. Format 3

Date'- { Etry
Nm Field 1 Field 2 Field 3 Field 4 Field S Field 6 Field 7 Field 8 Field 9 FieldlO Field 11 Field 12

2 1, 1 1 * Is , ,1 . ,1 ..1, 1 alai AI GI a alai Is* I f i l i , 1 11I && I , ,.I, I .I I ,.L

Figure E-I-4. Format 4

Data Data
Entry FieldI i

Figure E-I-5. Format 5

i: E-1-3
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ANNEX II TO APPENDIX E

VARIABLE INPUT DATA TO PRISM

I CUMP I C.Ou 0-0 0.5? 1.00 1.00
2 CUMP 2 0.0 8~1:8 0
3 CuMP 3 0.0 *6 .1 0
4 CUPP 4 0.00 0.18 0.68 1.00 1.00
S CUMP 5 0.00 0.37 0.82 1.00 1.00
6 CUmP 6 0.00 0.35 0.P4 1:88 1.00
7 cump 7 0.00 0.29 0.6 1 1000
a CUmP 8 0.00 0.27 0.8C 1.00 00
9 CUmP 9 f.C 0.20 0.79 1.00 1.000

i CUPP 10 0.00 0.14 0.7C 1.00 1.00
CUMP t3 .0 0.08 0.47 1.00 1.00

12 cump 0Z95 0.95 0,95 0.95 1.00
13 NOCONF 1 0.00 0.CO 0.00 0.00
14 NOCONF 2 0.00 0.00 0.03 0.01
15 NOCONF 3 0.CU 0.00 0.03 O01
16 NOCONF 4 00 0.00 0.04 0.02
17 NOCONF 5 0.00 0.00 0902 0.00
18 NOCONF 6 0.00 0.00 0.03 0.01
19 NOCONF 7 0.00 0.00 0.04 0.02
2) NOCONF 8 0.O 0.00 0.04 0.01
21 NOCONF 9 0.00 000 004 0.01
22 NOCONF 10 0.00 0.00 0.02 0.01
23 NOCONF 11 0.00 0.00 0.01 0.00
24 NOCONF 12 0.00 0.00 0.00 0.00
25 SENPAR1 51. 63. 75. 87.
2 SENPAR 2 52. 64. 76. 88.
2 SENPAR 3 53. 65. 77. 89.
28 SENPAR 4 54a 66. 78. 90o
29 SENPAR 5 SS, 67. 79e 91.
30 SENPAR 6 56. 68. 80. 92.
31 SENPAR 7 57. 69. 81e 93.
32 SENPAR 8 58e 70. 82. 949
33 SENPAR 9 59. 71. 83. 95.
34 SENPAR 10 60.72. 84. 96.
35 SENPAR 1 61. 73s 85, 97.
36 SENPAR 12 629.74. 86. 98.
37 CLFHCY 0.003
38 CONPAR 21. 22. 23o 249. 259 26. 27. 28. 29. 30. 31. 32.
39 MAXIDF 1
40 MAXACA 5

E-II-1
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ANNEX III TO APPENDIX E

* PRISM OUTPUT REPORTS
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**NODE STATISTICS**

NODE LABEL AVE* N885r S1751c

91 NONE-Cm .OrO0 ST. I
9 CN-NOCON 60000 6690 I
93 BALK ACA NO VALUES RECORDED

BALK DI N2.CfO ,. ]
95 END CONF 2.2268 1255*

" **NUMBER IN O-NOOE*0 *e WAITING TIN E*
IN OUEUE

NODE LABEL AVE. "IN* "AX. CURRENET AVRAGE
NUMBER

21 IDFAC 3 no 1. a23 USACA .o 0. D. :881
2 US,0 .0000, . 0. oo""29 :D OO a*O. D
3 0 o oas 0 0 : 888

.10:000 D. Do 0 .00003. GOOD Do 0. 0 0000
:000. 0. of El 0.0000

6.oi:o F0 .

37 '88:.38 000"i 00 0 00'"39 .O00O o. o 0 00

41 :.31PI 14. I.52 .C69 . . ?.i,
3 E 1 2869414 qq31al I* # 1* 2 .1300_3n

l S:0233 03,00 T3.a
46 000o a, :D af,.:1626 4:

Sl S.8SS B- 9, aT. 392352 2*8268 t 7N V 286721

**SRVN UIELRITION*E

SNVER LABEL A L AVE. HS OLE "A-.RV[RS ITINE Of SERVERS$ ITIME O& SFIVERS1
/~iC/iF:i'F'ACi 1, .1?! 1,0000 3:g

ACA FA. to a.o5o0000 1
43 SLK-DB 2SE Vtl NEVErR USED

**NO* BAILKING PER UNIT TIME**O

NODE LABEL ivr.

UU SC I 01 rF000
USAOB B*?E62

4.

,.9
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NODE TRANSACTION
PAtS AS

1 13
161

35
4 37
5 23S
6 181
7 31
8 4E
9 15

1r 153
11 46
12 133
13 1988
14 976
is 217
16 453
17 285
18 57
19 1931
2 C 669
21 576
22 219
23
25 59
26 594
27 594
28 1255
29 978
30 57
31 51
32 1 8
33 -.
34
35 7
36 12

- 37 I
3p 1L39

41 978
42 57

," 43 51
44 104

. 45 2
46
47 7
48 1,
49 19
50 18
51 3
52
5 53 978
54 57
55 51
56 1'8
57
59
6C 12
61 19

S63 3
8n 72
91 57
92 669
94 1
95 1255*, E-lIT -5
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ACTIVITY END END ACTIVITY
TI r NODE NUMBER

108.F02 28 58
IC-Ao23 25 44

5 F
* 18.625 441 c P 6 25 q4

lcI::.r 8 2.5 '.4
1 . Z,8 12 I

*1O8,C8 4
28 58

1U~ oll 25 44I
1C8.18 25 44
I "8P2 16 E.
1126.22 26 SE
1.8.22 28 51C. 24 2 P~

* 1827 25 44ICS,35 :5 16

1 P,36 26 5P
1CPo37 2b 5P
1JCP41 8 p
1-,-46 ,"8 59

*LS.65 25 44
t1 pl. 6. 7F r,25 44

1l F 76 28 SF

-C 93 26 59
!L8.97 25 44

U9. o 3
IC9.30 28 6r
1 9*52 28 so
11 n. 0,6 28 So"
1ICo11 11 11
]1C,33 I I
110. 7 7
112.68 28 6r
112.86 9 9
112.99 28 6!
114*93 28 6r
115,48 28 t

- 17,1q 286"117-14 e6 28
2 2,*45 28 6 "

12290D 2a L:
122,*S2 28 6r
22.24. 28 6r
24.56 28 6r
25 61 28 6^
129.26 28 6.r

132.73 28 6
141.31 28 6'
147941 28
165*42 26
68.25 28 6!
69081 28 60
4084 6 6

213.97 286
221.41 28 6r
273.73 28 6C

E-I1-6



CAA-SR-83-8

a La .

is. go. so"

a..00 0 0 0a0 4 so.
* ~ ~ ....... .0* ..... MOO

*~ S e t
it co -- I

a. **-am
a A s :*ee*

f. 00oU: *.a eVft

4. A

ftat ft
Va* lo .. *. 0.c. *.... -9 06.9pe..0 ft

a* -0 -0 00

P. b.0 0 0 ~ it ....... 0 . bb..e0 0 . .a...

a a aa-M .1C0~30a O2Oe~4
40 a4 - a- .

'as

4: e

es".. 4;
w v

a moo cc99 -00as" . ... Y
a *ft

*~~~~ ft-o 'AI3SU~~:3 . h~
- a00

YX w.; co a~~.0.0 Uam1 aa .0sd4os

3 0 4-9 -a-apovSeot
0000pe v O

* *a ................... E-11-



CAA-SR-83-8

APPENDIX F

PROGRAMS AND SUBROUTINES
o.

F-i. GENERAL. This appendix contains the listings of the programs and
subroutines necessary to expand the capabilities of the basic Q-GERT
software package and operate the Army Prisoner Management Model (PRISM).
As stated earlier, Q-GERT is a proprietary package and is not transfer-
rable from one computer facility to another. A potential user of this
model must have access to a facility which has Q-GERT installed. Infor-
mation concerning acquisition of the Q-GERT software package is avail-
able from the address below:

Pritsker and Associates, Inc.
P. 0. Box 2413
W. Lafayette, Indiana 47906

F-2. PROGRAM OGERT

C PROGOAN OGERT IINPUTIOUTPUT lAPE?,TAPES9TAPE9TAPEIOTAPES:IPUI T0T
C IAP[6:OUTPUI1

INCLUO PROCI
0 ImN:0 GT 65
NPINTS 1I1
WCRCR-S QGT 67

7 4PRNI-6 OG1 68
a NPRNT2=7 QST 69
9 tPRNT4=8 0GT 70

1NPANK=CaO0 Q rOT 71
3= 061 123* PNNTC OG

u=ca Q 6T., Co o,,
161 a 1e FSR 86T 7..
17 NA NSOS=3pa 0 7
18 RXSTA:2..a DE 2
19 "V?° =°

-C QGUE Q &
NXSER=:1C# a APRIL 7 1983 6100 SERVERS1 SHN
NARES= 0 1 T e
F E =:28 GGT 83
PaBAZ~ 06T SoXNPO: eld

26 PXVAS=2Cu a WAS 100 RAG GGT O6

is-. ? P .,061 I9

. rY4VTSOqI a WAs 2"0 RA6
P0txVA=I1.20 06r 92

33 10:2O0 A WAS 100 RAS
? ~0 G E [ 'lN '0 T 9 4

14S: zq a T 9SUCORI:O I AS 2S 01nM 626 APO $31

UIS:1.0 aPN I AP 131
Is a hIS ZI P14K MR 6 APR 31

391 CLL OTINof- 'i LL GASP
• ru hIN.Ao.Os 60 TO I 06T 101

-4' STOP 061 102
:6t1 191

F-i
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F-3. PROCEDURE PROC1

IQC COMMON ISPLIII IOIDE,IE1RM.IVLGIM£TIARDNOUUM.NNJI.NSKONOO
3 lE&NPSAV
4 CeNHON /RESRCI NNPES#SOO3

'1S COM0ON RESRCZI LPkuUFAPV.KMRESMXRESNRSC3.NSN
6 DIPENSION XNPESISVI

EQUXXALENCC MNN q IvesNEESIZUI
F COMM N 0V NF 9U3993,REL199IRELP1999I,NPEL219993,
9 N1C19993 1ARAM@100.%I

COMMON .aVARIVI lop TOEN NRNS TNOU
11 ~COMMON IFARNI ISTRA.JTIfSN1jiNPIWISIPAEGIOQISCALC,!13C01103,SSEEO

13 DIMNSO ATRIDINI
0QUVAL NCE 4ATR1'3 JTRTB161

13~Ot CO M ,ILESINS 4 0651
16 COMMON IFILES21KNVWIINSOOI
1? CjMN IF ILESfIME MU AE "RMIO NLCC,JJPTR ,JJPAC ,CEVI

SMCSION OS *?000, EENT 49 1
19 E@U VALENCE IQt41C1613 111113 INMWYWII 3VM133
2C COMMON 1STATI JCELS#2nG920l*J INK62OO3,NURII3, 3vN:CLCTA0:D~

21 I~NOTU * WIS T WPD*ROLet WIK2001,WSUSONSMSpeR s Nho asIS wNT.ook

1IMNG45fJ1 MA SF~
2S 2M9AS," M EI p SOS)NB$81*O10 PR19993,

3wOAT1 9993 NON N *03!Dfgi~a~~tlo NAAI SW NSMII I ISO)0sM INISI, 9SLI S 19SB A I' L TC O)ICIA
ItCq11kA311 1I 0& v I OS SALK S13
29SNSACZI XhBL 123
if OUIVALFNCE N I l

OHOM N 100ALJL INKI 993P E9993.MFE519993,MDCIY99,23.MDP119993.
32 1 6S1GN199993 NTVPCI9991 LA DLI200.

3 COMMON /ftODh 210 IN I""*" A.N141X9MMMD

1SDIPENSION XOSTIGO hdC211#ILOIU
37 EQUIVALENCE IkESC911d.DESCRI111 6xDST1131# NDSTW1I3

AmO IMON Mxt.*"MrnCxbNxNi, PO MXP AR,MXOUE,MISOUMASTA.NXT

14, C M~ M F A 31 19RULT H11!RSU514S1009ALPMI Be G COMMAICO

AN Di01N!AHLPHA6S,S01
%S, EQUIVALENCE IXALPMA3) 3I ALPPA1I,113

S09 MAMO KOIDEV ACMO MACNI99MACANOIOO3,M4

2 5 1MTIMUO TIMLLTIO MPAK .zM EXIA1 IJ&L15003 ,UN'sLOM(ft15O ,MNM
9 2tC14 4 1 SiToI ICIAwuINI36.UNIeT L 3C103~oAOTiO

20M5 INT1 SUC73
if0NNISAIINIG 3O MCLLCLI029TV1391

52 -2E4r1I E101tM0UIQ9~

F-2-
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F-4. SUBROUTINE UF

1 FUNCTIOk urINNI
INCLUDE PROC)
COMMiN IUSIR CUMPjS; 12|VLU1SjSENPARS. I21 SENLl 3 NS&CEL
RI SEN RATE ATT 6i| JC14s. TOI S CONPA A f]IN][NCO| ~~F121 1x.Z~r£] .I PA|]G oFAAI

I OF 1N1 A6

co 15 Cs TI e
11 C oeoe GENERATE PROBABILITY THAT A PARTICULAR TRANSiCTION WILL ***t8UI JPC IFIC Y AiVIOCOURT MARTIAL AND RETURN 00C ***uR N AT AL LEVELAI A IBUTE uIe 2a

RAs I GATROllll1
C RAT : BAIRTI

I9 C ONTINUE

SAPP = OPRO5EVECTORULUoSollUF = SAP
RETURN2 CONTI[NUE

C ***e GENERATE SENTENCE LENGTH AND AWARD AS ATTRIBUTE 3 ****
C ************.****e*e *.e .*.*.* .....*.*** ........ ..... ** ....*

ItVAT1 = GATRffj1I
Is AT2 = GATR OM2

AT] r UllT

xX z DRANOIR

;." 00* CALCULATE PROBABILITY OF NO CONFINEMENT SENTENCE AT TIIAL*e**
C

Ir 4XXoGT.NOCONF1zAT29IAT133GO TO It

E TURP 0
35 11 CONTINUE
39 tPAR = SENPARIIAT?2lATIS
40
-j .** CRIME TYPES I THOU 12 FOLLOW A NORMAL DISTIBUTION ,*.

C**************************************************
46 S CONTINUE

4 e SSIGN A UNIQUE NUMBER TO EACH TRANSACTION AND AWARD ***
49 NUMBER AS ATTRIBUTE w 00If JATCNT =JATCNT 1

*5 z UT JAYC"I

U E : SEND AWTIMN TRANSACTION TO PRISON "SUU-CCLLa AND 0000
SSE AARD CELL NUMSER AS ATTRIBUTE S.

CAVV G RTATIRATTI

0 so0 20 1 2 3, 911K
j I

: " 20 CONIINU A TT3.LT.SENL6J.- O TO 21

65 21 CONTINUE

6RA T1633 KTAP!16
09 CALL PTINIRe noPAT ATI
T0 L :J -

00*0 €OLET STATXSC It fHUNGERUIN SENTENCE LENGTH e.
L*N FACILITI £ FDPrHS I USACA I USADS I

rF" ILoLE NAXIDFS X = I
11 IOL G TSHA2IDF'|,AND.OL.LE.NAIACA11 5 2

"77 IF .Ge6T.MAXACAS t 5 3

21 CALL tNOX NC OSLg L
WINFACI :I W&NrACIU31 I.

F-3
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8? CAL LIININF&CIS3,Nt
03 121 CON INUE
oft RETURN

3? C Bo* ASED UPON APPROVED SENTENCE 4ATTRISUTE 31, CALCULATE **
$a C ** ACTUAL TINE TO BE SERVED A160 SUSBTRACT WAITI NG TINE IF S.
59 T *5 RANSACTIOft HAS SALNED.

9 THCH TfdwANIOI
94 ~ ~ I WA8E1*16 T

94 XH IIIATG.13 50 6*
996ENNT =@813 AOI ADI1
a IF4SEMICE*LT***1 SENTE6

so T0 34
32 CONTINUE

WhIN a Z IA3 -12;:113 32.
04 ENICEL? = -X"0 LI o

6~ 60 TO31#
'A'7 33 j84y5: NSE

.1w'~M 1j6ILi15ggggA61J3 6010O31

31 30 CO- COAR'IS
34 N INY

15 aINC .61AT31 SESICE 413

ITL C"No ETIU
VIN zT CNNTLN

123 S ML~VIE
C * CAIJ.~ULA TIN0 REMA INN ON %TEN.. FOP TFlg26 0" US A A N5VW3.AmRD REA 4 M AS S...U

sI A *3 6AT1031

335L CAL!ETAT6EATTS

CILL t IAI 4W a

42~~~I I1.6T.NiCAi~uorTLoAAA 1

431 EP~A~ X3IACINI J

*I NO * N * £

1190 ~ ~ H-CI'II11 - ..

x V. . . .* -- -
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F-B. SUBROUTINE U!

COMMON IUSERI CUNP1S,!2ItVLU(SI l~4AR4125 SE(WI.i ~5N$BCELiC,s RATI6 %JA CkTVECfVR(SIqC0*~pA 1h1MxI o,WAxIca
5 2 INNCOZ II ,RpTtI 3619,aA6AI

9 .IATCNTII DO0 120! 1,1
114f4C011z 0.0

* 120 CONTINU1  1.

*~ II:~ z~ 1930.

C
19 IF #NRuN.6T.11 Go To 600o
20 C
21 NSOCEL =12
22 C

23 c MONTHS = 0
25 C
27 DATA VLSI 1 1.9 2., 3., 4*. Set
21 C

31 0 33. .0 06b.033, 120.033,
31 DATA RPA /44H 0- ,1HI MO..HNTN 9A4m 1- 94IH2 NOA4NTHS,

is C CM Jg2I:SP CM0 2.5C M.J.:
PCAOI5.20of 04MCI17 ohm 6- "NIPS*

59 C SCIWCN PASDNTE NU ATA READ0 STTMNS
39 C CJ2SCCJ3~OCJA NC

ICFLMA IS SIS T LV1O1H

MAAC0TEC CAC0 FORAf~ IOFNMMIT S
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F-6. SUBROUTINE 110

0.1 SUBROUTXNEUO3
Z INCLUDE PPOCI

3 CMMO IUERICUNPIS11 VLUISS.SEtdPARI*.121,SEWEI12).NSOCEL,
3 CMNO IuER/J~lcc~jI IICI 3O5 RTAIEISFAII Ax DF,MAXACA,

9"NQ XI fXPG. 0 A0 TOt

zll 63 .NOC::Fi*9125.CLLNCT.NONTHs

22I 1 IF IIIVLG.EO.0 MT 2NRT 3 PALP*L1,PAL

FcWRT INiF6EQ1 vIE #PRT 0sPAAMIFCAR1

GO TO 9

14 IF = YSL. Io5601

36 3 ONwST~Q~~N
37 IF lo FG.O0 JRT zNRT19 RPAIIPTI41,RTAL4I
38L 1i AV IfS0,UC I * ,OVJ 1IX
39 tF IL - .C.13 41IE6PN7 1wFCIIFCI4SAGSD
to S OUOVIJ31,U1 (SpZ
1 4 CALL CROLC 201

*3 IF II LGaO1 a0 WRTO 13 RTl~ AASIFC11

ft LO7 0 10

18 .1 CONIUEB I

53 1 COTNUE
2* 0 TO 9

34 IF 61 ZFLE.03 60 TO 13
56 VP I $TDPPT.1g8RIf
57 R IF fIFLeQO WRIT NTN,19 1125oRT4.03RPTI*1
38 1OT AV 1 'T"f~z~ sqovi N

59 13 CONTINUE

45 LC =NPN1,07

8 ;*1 CONTINUE41 II1i =
-S IL =

F31 CNIUE.O IPT NPN,6 V AANI
s2 o T O O

79 13 G:NSI NE

LS6.~RT WRITE,~2 RPTILRPAIT15RP11125

61 1 CONTmaVl,5UPVJ5.NNN

F6 OI F t

68 k*..-.-~~cl-UC* I IS91691
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82 IF cIIFLG.EO.IIWIdRTE 4NPRwTv1OV FACA1KIFAcAIK*11.
83 IAVhtSTO.UTPV4JoII3.UTPV1 951,MONTH
9-. is 1 C ohTINU-.as I4IjFLG .EO.IGO TO 26
e6 IFC:I!
87 LC 15

90 26 CONTINII1
91 CALL CCLC 101

92 CALL TIMC 401
93 MONTHS =0
94 C
95 C
96 RETURN
97 C
96 C

lz'99 IGI FORMAT 11//ie8X.38NM***0* RESULTS BASED ON SIMULATI ON I! 6H4**
ICjG I* III 35X 61H*** CNFINEMENT 71ME SERVED BY SENTENCE LIb46IM CATES

10 24T *'**,//1.6X.SMSENTi:NCEF,1OX 13HAVE CONF TIWEa1OX,7145TO 0EW ION
1.31 ~ 39H4SO OfVE 12X7MMIN IMUM,1R vIN HAMUMo1IX9 kN OF 065l6XAH~

It! 'EGORY 13X 8IMGONTHS1 ,1
104 1C2 FOAMAT 8,AO a.lf,18.l1.5I
205 103 FORMAT 44Y 3A* IN 181414 VALUES RECOROENI
6c IC4 FORMAT 1I/'/I34XI.H**** CONFINEMENT TIME SERVED AT spECIrIC FACIL

107 lITY *** 5/,X,I1HCONFIkEMENT,9X,1'HAVE CONF TIME;1N7SD0V
%Do ZICX9HSD OF AVE.10N.THDriNIMUM.oNG, TNMANIMUMIoN,9HN Of0 OBS./.6N,8

!V93HFACIITVIIXSHIMONTHSI. Ill
1 0 15 FORAT 5X,2A1,12N,FS.,13X.31F6.8i~gONI,15,I3

I12 I F PMA 1"T *1U/,dN,34*#*w1 AVERAGE DAILY PRISONER POPULATIONS WITH

1 3 lIt EACH SENTENCE LENGTH CATEGORY ****,/j/31
114 1CS FORMAT 1./133X 6614*8*8* AVERA6E DAILY PRISONER POPULATION AT SPECI
it5 IF IC FACILITY

I..116 frig FORMAT 1419,3*i..IDNF8.U.2N,81F6.498.IONIS.I
7i 13~ FORMAT I SV ,A012NtFB .0,13 4 8.4 I NJ S5111

lie III FORMAT 16Y,8S NT hCE.1U.9HAVE OAJLV,1ZN, 14510 EV.10U.
7 14 "19 ~ ~N J14 U14 1X 7H M IMU14.9X,12HNO OF MONTMS,/,6*, .SHC A IEORY,I

121 112 FO MAT 05,ICAI HNTII9ZjIDIO IILY X7ISTD 0EV1 ION,
122 !THPIKIIMUKO III *7MANIUM9%,12Hft0 OF NO1 Xj,SHFACIL TV,
123 213X,IGHPOPULATION,64Xtl IHSU"MARIZED9IlI3
121. c
125 C

* 126 C
127 C
128 C
129 END
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GLOSSARY

1. ABBREVIATION, ACRONYMS, AND SHORT TERMS

ACS Army Correctional System

ACSS Army Correctional System Study

AP3 Army Prisoner Population Prediction Study

AR Amy regulation

BCD bad conduct discharge

CAA US Army Concepts Analysis Agency

CONUS Continental United States

DCSPER Deputy Chief of Staff for Personnel

EEA essential element(s) of analysis

FORTRAN a computer programing language

GCM general court-martial

IDF installation detention facility

JAG Judge Advocate General

MCM Manual for Courts-Martial

MPOA Military Police Operations Agency

DALE Office of Amy Law Enforcement

OCONUS outside of the Continental United States

ODCSPER Office of the Deputy Chief of Staff for Personnel

POM program objective memorandum

SCM summary court-martial

SPCM special court-martial

Glossary-1
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SPCM-BCD special court-martial empowered to adjudge a bad con-
duct discharge

TJAG The Judge Advocate General

USACA United States Amy Correctional Activity

USALSA United States Army Legal Services Agency

USAREUR United States Amy, Europe

USDB United States Disciplinary Barracks

2. MODELS, ROUTINES, AND SIMULATIONS

IISM The Army Prisoner Management Model

PROC1 a PROCEDURE containing the DIMENSION and C01MON
statements for expanding Q-GERT

Q-GERT Queuing Systems - Graphical Evaluation and Review
Technique: a simulation language made up of FORTRAN
subroutines

QGERT the main program for Q-GERT containing the size
specifications for Q-GERT

UF User Function; a subroutine written for Q-GERT to
prescribe actions within PRISM

UI User Input; a subroutine written to adapt model user
input for PRISM

UO User Output; a subroutine written to define and spec-
ify the output management reports for PRISM

Glossary-2
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